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1 

[mf»#<&«iH] 

*fl:«l«*iJ:tfiiie>PI««K: 

m* ztitcmmntii&Gi- a aitas£S£c«s l * * * 

{kSU;(fx*i»E* * s/ * roRJBBlJiffioTSe^GllcR 

-TJ:5«J*LfcR»«»K:*J^-C, 

ME** **©fl-RB<0 5 *>, a&E8M5HSro«B££ 

*»oRERfc*W*©*ii*iWTfcERS*i.fc'>fc 
< fcfc io©ll:jSot, ttEKfl:M3Vxo»i,j:KS 
t5i? MEMffiOiSEtrMEteftM/JS 
iSeg1-e?g(*:^!|sfitAK*Klt, SftEffift:*S!fsf«rME 

a 5 flirt t fc r t z kr t -t 6 mnmm. 

a9E»{WJ^^4:Sil*rRj(-SlEd-SS<k»J^^tt^* 

*R»te>ft-o>s c t *«f*t i e,m<om& 

mm. 

is*9 3] RERfcttRK, m&mtmifx&mm 
® 1 1- s h*js i ERroamman. 

[o«»#>S4] RERfflRRfi. MGjKflElAiAKo 

i E«tw^^m?a<, 

[§t#«5] MEttf^ilKlAtrttEttAKic^VA^W 
R1-S4»»©RBl::tt, R<kRR#RrtSftTH*£ 
fc %¥r'&k-fZ&*m 1 ERORRRR. 

*. '>*< fc hm?im®mhmm(»mm\zmmmm&<» 
mm. 

ftfc«RRfi**1-SeRfffl£-fe'-'i'-*4::frl,-CRR 

mmLitxf-ytzamL. mmkLxmftmmzm^ 

5 fc Rfltfijtf* fciKifEx * y * oSlItfior 

RE-tr'<u-*roRER{k»JRfcRi-*Bi::, RERfk 
»#**fiR#flfc«i-tt<fcJW#*ttR«*Rtt, 

t9fE^?y?»OTI©9t>, WE«S»ffi<04Bffi 
a»oRER<k3J#*<&Rftfc¥mwER3ftfc 
'>/£< fc t 1 oroffilijBot, RE»te*l#*<Z>Rftfc 
«X-T*J:5 4*mic. RRRRReRBCRERftillR 
»#R»»-*-$«*R»»AR*:R»t, 
WE^k^J^^SrflftE^k^J^x««&8S*^LT^1- 
5fc*lw, REtt#Rft&RERftR£ft*#7LK#«> 

fci-sRRRan. 

[lf*^8] WE-fe/^-i'cOildEElsfffifcfiS-f 3® 



(2) 1$S¥6-1 8 80 0 8 

2 

RRifcRRfcRlt fcftt^Sr. fc &4$»fc1- SW#3S 7 

er©»»r». o 

[R#«9] RERfcRRtt. RERfrRRRAR 
<D%%t>X'fa®ft1&9y9frhmxiitii>Zb%W&b 
1-Sfit#Jf 7ERwRRmm,, 

[n*«io] tte*Miim*ttESttCK$* *jt- 
r fc ^^jSfc-f-sa*^ 7 ERwRRman. 

IMAVl U ffiEJftfEMftt, »flWiEttoa«ft:± 
W KRfe£ttfcRfte»ftb*?AttCRftttfcttR*#&£ 
'>4< fcfcRERRRfcttKoREicHRHRRQ 

0 flirt * *ltl> S C fc SrWfR fc f 7 IHfcORR 

rr. 

[§i3ftJSi2] R<k*J1i;fc.fctf;:ft<bBRR 

t s #t fc«w*« * *-r * a«» * « »«■ u fc x 

* y * S:*«t5M«il:*i^T. tote** v 9 tt. 

it f) ft t u> r fc * «f» fc -r s RRmR. 
^ [HMn] RRmaua*, ±kLxmnmtmitm 
maxxfzixb m mm\z.&ft £ ft fc«» w ji a»e> * s e 

RB. R»*rRERa»fc»»1-6RRRR¥R:feJ:tf 
ifEjema5»K<k»J8ilw*it>xl8±Lfc*rolH|iR¥S*> 
6RR**i*J»K RE*ER¥RttttfcRRCRirR 
lt£ftfcR*k3H£a^±i:3*&Ki|Sl-f-6SS 1 <D*«te 

¥R*»e>4t), WE*2©*Ri|Sl#RttStrE»10*K 
HJZ^ej:?) t>*«)RE^*s^:fc/i6J:5liR3tSftT^ 

r ft h mmm\z&tt ztitcmmmmfa 1 4 * 

Rftfi. »R*#lcJ:t)RMlc««Sft. «-fi«»»«l 
^lr*ii<o«l£fii^^P,m**^«^*ft. ^o#»m 
a5«oj»<snS(DRaiB*sWE«S<sfilK(cBUT^*»5i* 
tLtfc*i, BaER»^«*5ig*tt!g,K*fcl±«*tti» 

[ft#JSl5j «S<sfffifcK^kaiJffi*JJ:0 ! rfte>K«HS 
Ktt»$iifc«aRJlAi?)4*Rl»Rttc*j^T, RE 

[0 0 0 1 ] 

[RMOttHf^R] *RWtt. 4#lr/M){kiw 

iiufc^:|sfm?ai-si-5o 

[00 0 2] 

fc^6*ififfiS$ftTl>5. RARR». * 

50 ms^m?i!i. mitmmnmmnm'A. T>u#y&mm® 
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(3) 

3 1 

[ooo3] tr^^y-^Srffl^fcy 
-/n»»«»*r«it ursftwi--5t, y ? s-^mnm jo 

x*mm*mz&hti, *tcmitmxh%£%.&7*7iz 

[0 0 0 4] tt^ft/jrBfRjt Lt\ OAjf^ x * 

W^R8£^n6, :ne>wtft*ftfflifcii§, Ufa 

£tiXi^Z> 0 

[0005] zoxo^mmco-oom^mtLx, ± 
#j & mm -r s £ i t -ess m-r * r t & x # 5 1 ^ 5 f «j * 

6 ^ 9 M jfeSr W L X I > 5 * , "C# ixff IN » 

«***^*^OA»»W«o/h*«»ioffiii(c(ii{)r#?i| 50 



M¥6 - 1 8 8 0 0 8 

4 

£«U OA»»*tDiB*«*dS/h*v^ittv^. 

fctt^* *»Mffli»t»«)i»il 
TttJE«lttfctf«-e*>*. lot, MtJftfffcJBir'fcJB 
»«» # /h»ft -e # tt tf , » * I- 4 ^ ft «P Pfl f^B # *JfE 

ifo -5 0 

[0007] $f>^, yytiMiMgigKlS 
mix *tmtft\# *v\z&ffi**^t£ 

BUT?* J: 5 t 

;i>Xtt. a# 2mmSrfflx.-5J:5 4ai*o»ds«**ix 

mwm&zxfmftmicmmmxhzwzttmwtkmmz 

< 4-5*. n*t*-e<oftflf«)3lift-ett/h*ftrt: 
[0 0 0 8] ±i*LfcJ:5ftjfil^#»U. /J^^il:--^^ 
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5 

[0 0 0 9] J:BLfc»#*Mfttt, 

i^s J: 5 «*t»ftr;-K (lira) +t*«tK¥ 

mtmnmmmnmimmi&mx. frimmvw^m 

'>*< y*JKB<&IMfc*J«»£fc* V y 

[ooio] *^«#*Stt, IM!LfcJ:5fc, 

*l<**«:»1\ B«*Mfc* + Stfa>0"Cfc<. 
[0011] m^fcgfcttttKgiLTfl, &3fctf> 

^®^^^^m^x*fim^p D prp^s^^j:< 

5 0 0 0- 1 0 0 0 Ocra 2 X\ C fl£ gfl pr ?e\ <D&ftk & X 
<f£i>Xo^B^H^^>tltb\zn, 5-3 Oton 

t\ iot, vtxnmftnmzm^htixztcmibttrt 



(4) #i?6 - 1 8 8 0 0 8 

6 

[0012] ^^aftBft^^x^^sriajtiw 
[0013] »ic sj?^^/w* >m 

10 (fgp n p^ :Nafion:Du PontttK) tek*<D7v b^mMfe 

mznMWk Lxm^tcm^m^mmnmmmmm 

tt, JtfittfiB (tt-l 0 0t) -CfrBi-**:*, >h 
««8ffl^«»tlX»#-cS6^, :^)J:54ioo 

[0 0 14] ft*©«8»B»-ett. «ft*ff(0«Bfc£ 

iU :©a«#8^^ htf)BBfc±rt**ISBStfT 
*0 *a*©BJR«rlTor^fc. B4 2^«*<o«»Bft© 

[0 0 15] r*kt>B4 2lc»1\fc5lc, 

u ^<n£$Lwm?? hs 4(DTK^Am^y^ b 5 

4&Rtf\ ^;ft,ib%£^A9 P 8 6 <b£^tflP 8 7 tf)flf] 
V^fc*ft^-X5 7rttiiRtti-6, £«<0{fc|&te, 

* H 8 4rtfci£ib*U Z<D^Wm?i? b 8 4<7)rtBffi 
*0 fc£rit*#*BU t*BUfc±rt*ttT»0***HiR 
8 5K[E]ifc£ft. #US«ttS«UP 8 7 £i§o 
TftBfcWtHSi'i*. 

[0 0 16] ±E©J:5 4£a*<0EiR#ifc*r, 

[ooi7] LtctfvX'hBvmnm'fo&Mu-tztcib 

[0 0 18] «S»«ft«>e/^^ASrajt^-i-*»J 

L-C^^«it±<0fflB^*>5 o 
[0019] 14 3 icy >Bk9ttft«tt«rMj: LT^to 

ISfl36, »»B3 7**e>ft4B«»«)|BSIB«--fe^ 

56> cttlc«tor#e«**E^ncfi6ttL, &Kfc 
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*ft*»fci-«»#J:9 * 6 ft*. 

[0020] ziDXoizftxoimmvmmmmx-te. z 

fcfcl;i#>':7\ ^n7ft^c£JI#^ 
[0 0 2 1 ] c<DJ:5ftCi:rt^ ^e®T*fc5 

S^lfifcSill!:* l-ftfr^fltafe^lcft^T, ^<£*^T- 

6 0 w<7?J:5 ft%jt*tt-r-CJc«FBBBg 6 3-14126 
6*4**, 4#^Bg 6 3 - 1 4 1 2 7 0 *4*«ft iftcSi^ 

[0022] u^t^^e>r<oj: ? t£ffii&<D%mmmx 

fl&TK^Stt^J: 5ftWBtf4i:6« 
[0023] ii^^«S<sm?&-C-fim«Sg^'b(Ol;»S 

[0 0 2 4] ttts tti6©/<— 7/P*-o;b—jiK>*/p 
(fSn°p£ : Naf ion Du Pontf±M) ft^cD^o h> 

Lxm^it&t*mft*m#Kmm 
mzfrt>mtiz><Dx\ *mzm&mto<D*WF& u 



(5) ffl?6- 1 8 8 0 0 8 

8 

[0 0 2 5] te*0««CjSt*Ttt*©±J*#« 
[0 0 2 6]-C<0*4K]C1Mt^aALT«l&Lfc*^» 

70 [0 0 2 7] M^O^D < , ttftOjgMT-frflttttfKtt 

E«#S ^ fc ft r © X 5 ft ®EE d * © m B tt-BSIH X* 

[0 0 2 8] g| 2 8IC X 2eo»Sffl*«tftFlCtt^ 
ofli[^l^»ljtUfc»'&o«l»H**t"p 02 8i:*5^t 

3 7 fijR^s. 6 0 fimffitJi* 3 8 nmt$mxh 

9. 2O(0jB«»5 5«y- K5 7^io-C««WlwB 
mc&tttZtiX^Zo roO»««OlM3 7a, 3 

r £ tf-e* 5 B HI 2 8 ^*3t>-Cfi*8»^tt»Ji«»j«K 

5 8*^, mtM#x<D&ibt±WLikM9ub5 9\cxn<> 

[0 0 2 9] Ctf)$§£\ -o<0f5«tt<O«£Ml3 7 a 
r BKfcflJffi 3 8 a ^tfi^Mg3 7 

bt^iBfctt. m&*imi$LCx^z 0 *fc»<k»i«3 

8 a ir«{b#JS3 8 b &0lHtlfcmKU:*{fca4Eas± 

^ [0030] Pffi««»so* r> . mkffifo 5 

8, Kfl:«ttK3 9Jc«/IMtt urfPffl-f 6djKds#«E 
L-ci^S tmao*tt4gEK: Lfctfo-c* fry*) MM* 

[0 0 3 1 ] Lfc^oT, ±IS^$0<, It^iS^: 

OWgntL^^cft, r©J:5ft«EEn^«rtt 

[0 0 3 2] L 

Ttt, ^ /-/K t h'7^>^ 

5o LT^^*ffiffl-rS»^tt, OAI 

$xhh 0 ztiicMisxmfrmw&tfx^it^zt, % 

5^ ffl(0««ds*a-e#6 0 



34103714 $\m\ • 'Atom 



9 

[0033] m#mft<o+xi>s y*y-/K 
/p&^c i-c 2ftAnn4e«'e*>5, »&t> Mtfi- 
*tf«t»^ry- K«ftfc*5^-c«t, «natiStto»^e 

[0 0 3 4] ««)fc»i}tt*ttlc«liifc«iMNt#ttN 
[0 0 3 5] ±5E L/c J: 

[0 0 3 6] 

[0 0 3 7] BW*Dfg2fi. «Msfl;}fi<oBif^(cfl£o-c* 

IrlTottiEP^ #/>fc < ICS L fcJKtfsfWfi 

ftllftt6:ii:*6, Sfcfc, BtfwSfUfi, 

[0 0 3 8] 



(e) M?6- 1 8 8 0 0 8 

10 

mm** y2<Dmmmiz®<>xmmijfa\zffi'r£ ?mk 

[0039] »2(DKA«An % mwm. mmm&x 
<ommm\z®<>xmm%fo\m+£5mi&Litm&mfa 

20 m£titz'>te< bi> lo^iliffict, ffiEBMb#J#* 

E*#*»*SiS«*+*iR#*W*AiSSrlR«t, iitrEifc 
<k#J # * * WEftfltfl # * ^IT 5 £ * 
ME^^^^WE^lsfffi^^^^aK^^^l 5 ^ 

[0 0 4 0] S&te, ffi3a«M4*tttt< IIKFHi* Rfls 

nmmmcis^x. mm±^^-^^mmmitMmtm 

^tt^^^ic, HfrEir^u-^^tltE^^t^-r^® 
(c, WE«#«R»*AISlcfiilt-C-«I^HlP**xfc*ftflc 
^ «tt«fc**KI+, WE*^»J^^*lWE*ft»J^^« 

tt»E»**»««e«^^«*^. K**Mifc«»+ 6 
[0 0 4 1 ] Ifc^C, S4 <0«MSf«ftl*, 

<omm m \z & o r sis*^ ^ j: 5 « a t 

5(9 E»(k#J^^tftB^^«w«^»^|^^»ie»S:l» 
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(T) 

11 

*tfc'>4 < t h lotosii^oT, Hfris^b^^^flt 
mm ic^-r * x 5 m& t fc r t * wit fc l x ^ 

[0 0 4 2] £fc£ib(;: x »5^)B»aJ6fS, 70 

fcttrtfcll;lf*#MMt*:Rrt\ *»o, ItE^y^^ 
MEJlfflfOilE**** a*oflrE»fl; 

fi^LAcC <*r£#®£ LT^<5 0 

[0043] ztztsb^s menmnmmn, mnm, 
mitmm& xit^tih musicst w $ titzmmnfa z * 

ws^-c, we****!*. w>4<tt)«i*«* 

[0 0 4 4] *»Mtf!)B±0«»«»lw*5^Ttt, £1* 
&{t:3J#* * y * K*t LT^e^fticffi-f J: 5 MA 

(c*ASixfc«*«8ft*^**-e«»ffifctt»1"5 J: 5 
wm\>>>fo\ ztib&£*) s 9%<Dffi&) 

[0 0 4 5] *R(Z)S2^B«J-e*>6^*^ffl*iSfe 
[0 0 4 6 ] EP^, «S<Sfffit, Ml«05:ilb^ 



&m¥6 - 1 8 8 0 0 8 

12 

i*W»^r5J8»«ft-C*>5o 

[0 04 8] * * j -/^(Dmnimmmimfe s ft> 

[0 0 4 9] (Sfli (7;-K) :CH 3 OH + H 2 0 
- C0 2 +6 H+ +6 e 
SMfcSJtt (#y-F) : 3/20 2 +6 H + +6 e - 
3 H 2 O 

£RlS : CH 3 OH+ 3/20 2 — C0 2 +2 H2 O 
5 a 

[0 0 5 0] £/c N 
WM*»*ftUc;:ft*ff 5 

[0 0 5 1 ] »flS*y«<D 

[0 0 5 2] *»Mfi. Wfc«fk*Jffi-e£«-r6*#« 

[0053] f^»ias^i 0 orj^T^^^m^^ L 
xn, T^^vmmnmm, #Rtzmm&WTiz&iit> 

[0 0 5 4 ] t/c. «S»a»HO/hSift;4r%itLfc»^, 
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[0055] *m<D%m<n%zxhz>mmnmo)n.i£ti 
x<D&f£^mnnmzTm<D±?fmf&£&Lx^Zo 

mm&{zmLx^z>t)\ ^tz^mm^mitmm^^ 

mitnm^mmm^mumitmmm^mLx^^m^ 
mmmmz&^x, mm(Dmmnm^m7mhL< 
7mvoz-%ftLx^zz kz&mti-z>h<Dxhz>o 
loose] -ttefrh, &±<nmnmmz}s^xn, m 
m^mmwm t Lxmn^mmn^^m^nxh 

£#y&-f*#u foz^nmmnmzLtcfr^xfcftz 

ff£&tzt><vfcfB\<^b1n,Z>o 

[oo5 7] £xii<D± ?\^*%w\z&z>mM'gm&& h 
^^^u^^^tz^-^^mmmmmmx^ 
& l tc 7K £ it^^ k t r mmm m * n k k jsi^ s 

"To 

[0 0 5 8] Lfc^oX, ^(Om^^^ffl^/c^^ji 

*i-7K^«^ffi^, *tz, mitMmz&^xftztzTkte 
[0059] *mw\zghz>w?mt> l< ^^tk^k^ 

>y*t Kny/K ^/£^61C « 
[0 0 6 0] £fc, ttMtfcLTtt* @tt:il5^m«¥S 

* :Nafion( *dDu Pont ?±®D * /I'* 

[0 0 6 1 ] z<D£ 9 *fi«fflSrffl^5 r t (dj: fj % * 
» W ^ # -C *> 5 »ft#J«*3 J: f z t&fc-t 6 fifc 



(8) 4#H8¥6 - 1 8 8 0 0 8 

14 

[0 0 6 2] 

[0 0 6 3] Ztlh<Djj&\Z#^XmM'gV>m 
[0 0 6 4] *(i*R<7)a»OfB4-C*)5f|8i*B^4: 

»«ft(c*3t>r, jmbwHtt/-"^ yttftmzitz 

[0 0 6 5] Wh. *»9!fc*3^Ttt, *R*»«fttf)SM6 

i» «F^«B»tt»ffiw*«^rt**s±i:fc»^^, mask: 
[oo6 6] sfeicasiiswaffi^fe^rtt, mnm. 

^ [0 0 6 7] 

[OO68101H -Xttflaftmft0S*ttA* 
^ffi (T/-K) 2t»fk»JS (^V-K) 3 <h J3i J: t) 

£R'g#XB!$ l i!tlX^?> 0 
[0 0 6 9] tit, ±.fcLtz£if£&n«H4$:'te'<l' 

5ZfrLxm&mj§-tzzktz±*) s *»*«ct4 

50 »»jcj:0«ritSJx6 c S6(CsKW^jSi:-C, ^***i2 
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15 . 

^»fk#J«3 4:*llHI«l bto«l\z % A*, £>6 

CO J: 5 *rSft*t«)-ettfti>. 
*fc, *»«2^»{k#J«3&fl:S:««E*«^:LTtJ: 

[0 0 7 0],::^ *38W©«»«*ic*^t, art 

■fe^U-^ 5*>«ft;>M«3 fc«i-5ffi«^ KflsSJtf** 
[0 0 7 1 ] *fc, #xo&£f2$ft|;:tt-;6£gL< 

»KB»**#<1-5fcfcfc»««r;*:#< ti8?*t, 

fc«-r;:*a*HH&4<&. jfo-c, at 7 Ltd 

0. 5-2 0«na«*S, 4fc»70*St tTflO. 2 

[0 o 7 2] ±*LfcJ:5K:, ^o*!S«H*5»t5"fe/< 

£i#-e#, /h?g{b*<J: t 
*"TfBi:4a. 4*5, ±Eir'<u-*5i;:ft*.Tji««> 
^•V w i barter- ^ 

[0 0 7 3] ±lELfcJ:5*f-iry*/w*ffl"fe^U'-^ 

5bOT-fc*itf J:t\, #JL***:JBi*3»£fc 

<BB«&d>4< £ fc-#©JL«r*Cwi#ff4U\, £<b 
i-, BHb»J#*^i«ft*J:<1-*fcfcl;:, ^?LBW>P) 



1#i¥6 - 1 8 8 0 0 8 

16 

[0 0 7 4] Rfc#J#*ft»»7<0*tt H ±i$ 

*b*>-e«t4<* MitfB2l:^tJ: 5 fc* 

^ u * ^EE jt£ -e*r 9 * tf *P X L fc f - * vu^ffl «fe /< 

- * s mmm 3 aicftftaiijrxMMt 7 wRit h 
rw^mm*'^-** (8) 

[0 0 7 5] ±ELfcX* 6©*4< fc tloi^i 
Bnlcrtt, :wffil:iBot«(MII»»ABl 0*s«/ft&*i 
6<fc?^> «»*Afc»fifcSM* l l^RtStiTt^. 
-tut, ±E»*«»»Ai8l 0rt^«A*ixfc*#* 

■e*B»«2fc«*Six6 0 iMb*J#**:Ttt*> 

* 6<7)±gRb L< fiTfBfcRtt**, **5>*6<&«it 
#«fcT«Jii4S. iot «fW8»SABl0tt, 

t^-fixMcfioXK»t*t*^, »<b»J#*<&«Hx*fi 
2fci-*J:5 4#fi <H«K x*fij) tR»t6r^s« 
■-e*>a, «f*:«m»Afci ofwSftB^^^f 

y^6©«B^6*»|i2fc«*1-«fc«)^ 

14a) l:fiot, «f^»#ARl 0fcRtt6 o 1~4 
±E«*»»*AB l OrtU ^^6^li 
<^)H, fi«tt4<0*BT-*j*£;ii,6B, &fr1-5<*:#* 
»ffi2^«ffi*^tfffi-C% *»oHfc#J^^«)«ixtspff 
i:fi«ftfc*4< i b 1 o(7)®4 a icj&oT, »fb»J 

fc, %*A^«**»*«»«2lC«»r5fc«)(C, * 
flEiHtARl 0rt(c*A*tifc*#«8»*«, ±!2Em 
gp«B4 a J: 5 4»J«fc £ft-O^ 0 

[0 0 7 6 ] -tt^lCioX. »<k*]^^^attt*fflS 

*-CR»tc*R»ffi 2 Kfft»-f * c t ^ pj|g fc 
«*Ir1 (z*Ir1) fc**«»«)^^y^6*B^»A 

[0 0 7 7] ft*3, ±G«S»*AK«j£»tt lltt,^ 



34103714 ' '&toW 



Cfc&lw, J6RSftT^4*t;h,tf4&4t\, ^ixfi, « 

^mnmA^m^ui 1 "t?«*ufc 

"9, fc6i'ttfttt*AR«/ft»ttl 1 b**y* 6 to 
[0 0 7 8] ±a Lfcttft:«lt4*AK 1 0 OJKtttt, S 

■CiWfrS*t*t«)-C*>^tfJ:^. 

»ARl 0lc»A-f*#«fc!&s*>*o *#5/ 
* 6 o±® J: 19 Kt*ttftlcttffjfrft* :/**Rrt4rm 
tf4fc4^*^5ftiS±^«Mft&Rtttf, «f«Rf**A 
Bl 0l:»*:«#I»Sr»At«c:i:»-e#5, too 

0*fticj:tttf. «PHr?*^v^i:«#JIIS»WA»l 0 
£*>*Rj6u o*9»*R»»ARl OfcRtt&ftfcR 

*v*aRR»0r*SftfcR*i-*£*#^ft*i^5 
[0 0 7 9 ] i^WiABl Ofc^tfASrft*-*-*!:: 

«*«»ttaR*»»»AB«/«»»i iommic 

J:ot*45t^ RfrttttRAB 1 0 0>RNI (0 
* N tt'^t) *r0.. 2^5tmU&t't6Zti)m^L 
*\ »*R»»ARl-O<0RRt#O^ 2ui£«&4S 

nira^x:^^ &ft4^*3**t#£ C 

RRfcff 5 *#*R»A»1 0O 

5: t t%«tt, ffcftt»*f$AB 1 OORfB t fi3mm 
[0 0 8 0] fcftfU **rtt*«(*R»»ABl 0ICW 

^HsiBt-fcS. Sfelc, S#K»*ABl 0^f 

«R*ERL-CfcJ:i\, ±IE«*R»RAK 
1 OttRM t tt5m*:«*.TfcJ:ir\, 4*5, 
A!fSi0(D|it ^^7^6(Diii:fiot loi:Bt 
*tt4fco-c«:4<. tt*o^^y^«iBlct«**» 

[0 0 8 1 ] JtJfiUfcJ:5 4«MBHB ! «^>^tt, 
9, »»fj^R* a c t-e, aAoftKi&tt 



(10) ftW6- 1 8 8 0 0 8 

18 

«LTfii*IBff5rt*irtB^46 B :^)l*> 

Rl*fcfcRa*«RLTfM»£*5fc»fc* RfWR* 
^SHSOBRLfcRfc, Mrt«Wiot^6M 
£«>J;5 4«»Jfi'B»tt* RttRttRARlo 
&RftR2"»0{ltRR« *6^ttifiS2 6#t*»), 

«tt'>4< fc t> l»K±tt*«*f»-C*««i-f 
fc#a*L*\, *fc, *»»*^>^^b**«»»A 
*i 0-w*#*8»©«ief±. ±»LfcJ:5 4S»»T 

iitti^u *fc*#*»»ABi o<D^ff^r« 
^Sr5l#W+J: 54«rt4-r«ctt>-C#*. ^o^§ 

m*>?<Dmnm$imfcmnmx&i ooRn^Mft 

$ti4v^. **AfcJ:a»£tt»*«»»ABl 00 
IS Ffl<fc 9 tt ft » ^ * y * <d ffl p I® m £ * S < + 6 r i # 

[0 0 8 2] ±lLfcJ:5i*Siaot, RfrRttR 
ABl ort^*AS*bfc**WBlsni, ^*Al!iJ:0*» 

tpfc*o^***fc urn, 4-r*»«2i:4s#a«* 

a*o€*** s «*f b*t5. £<&J:5 4*tf**fi]JIH- 
#?Llf*-e*>6*»«2«)?LS:*«S*fc, ^ 
*>**»R?L*U ^cDJLSSrlHR-rs t*(c, 
ttRABl O«0K*}R2flB*>b'>4< fc fctt^-ffi 

fij-etn»i=i^**-e««&i"6rt*sBjiBt46. * 

<4*tfa>9-e4<, «*iSoA9P«"e*ttti:« 
^ ftKfSdSitfTi-Sfe*, «ft«fl*A8l 0j6>6»<4 

lct«flc«»*ABl 0*Rtf*c:fc##»-C*>*. 

[0083] ^^^2 ttez>&Km#<DiL&mn. m# 

tf±<, WJcHSSnst ^^1441^5. ***»«A 
Bl 0OB(P^S:%!tLfc±-C, 0. 2- 3 0 0 /iin^g 

att<0l1i«i45IL^#8ltt, 3 5-8 0%8«it5 
^ rt*s»4L^o 7La*0. 2 M m J:^hJ<«^ 
»»«2 w«!ig^Hai:4«9. ^fc3 0 0 m ^ii^ 

fc, «***+»Jc#«r:i*s-e*4<46a iS*i-, ft 

»«tt^a<46t*lc«5g^Ha^45. ^ffiW 
Jwtt, ?LSJ4 0. 5~ l 0 0 Mm o^Bffl, ^fcHo^ffi 

[0 0 8 4 ] ^^S^^r^l c ^-e^^fiB2^{c^| 

50 %\ktsfcmz\*. mnM2^<D£%ifc5\$]2±£nta&ft: 



34103714 3lffl0J • 4**fl#J 



19 % 

ffiEW<0«ffi<&'>4< <h t — limtk-tZZhtW* L 

[0 0 8 5] fK#tt*f«rttra2MK:9l«]&trfc»«>4 
<ff*£LTtt* ±i*Lfc«»ffi2 £4**ail#&ftW 

5«Mg2 t«r-5B^, 
*ii2tl«iiit*Wfi <B"K y^rS]) KR 
tt. 2 <a^tf LT**» 

**£$t£fffi 2 MK13I « atf J: 5 fc t> pJIBt?* 

6. :^)^, «#MSA810I1 '>4<ttK# 

mnmmmi 2 <Dm»m» 

[0 0 8 6] ±ffi&ft JRttiKffrift 1 2 (Bfcttfi, A 
^JgS^ttttfWcMttSrSJtefc^-eii/ii^s, '>4 

<-tz&m&bz>o feus 1 2<D% t gjjt>mnm2<D*: 

t\,X9**^k* »#I»*AJSi0t(O»#»»fl, 
1 2 flKfifWeSftS Iftfi2 

2~ 1 Omra<D$Sg£r£r Lt\ 
[0 0 8 7] «ft:«K»Wj^at 1 2 <0<Bj&S 1 0mra£j@;i5 
k. 36**#/hS<49, je»*»«20*»yj*s±# 
t^ot, i 2 «:Jg*Ufc**^4< 4 

5o i£<^ »12O«#0. 2mm*SSt4^t, 

»*4«ft*^«^ft* Q m^ma^-o^x hmmx\ 
u\ wz % mi 2<nm$zm< L-rgzt* 

ih^x^m^+ihu^^ic. &m<Dm»mw>m&Lx 

^Zk. »ftLTMKfc43f«>9T?4<* »Rlw#o 

[0 0 8 8] *fc, JiEttfrttftttJftift 1 2 tt, 

KUi, fSft«lsf»AK l 0©***J:!)fS(Hlll»*l»l 
l 2(0^f : ^^(j < 46 J: 5t-RSi*6, w(0 
<fc 5 42&l 6 *cDj£fi. a*Wlc{i«#«R»»AK l o k 



(11) W6 - 1 8 8 0 0 8 

20 

***W{»M&iJll 2<0*riB8K *3*tf-fe 5 *>« 
*ttftti»tABi*»»l 10*tf»-Cft*5t«)-C 
bZitK M£L< ttiK**8»»AK l O^RtlBt «t 9« 

l 2<&«fcJ:tfS3*>'>4< fc 
S<r*rt*J#*L^. ^<fc?l^ KMMWtftft 

1 2o^^(i, m&m2 ktcz£iL'gft j $>m#mftmA 

1. l-2 0«SSfc46J:5lcR£+S::fca«#SL 
t\ S6»l-a*L<(il. 2-io«f8«t*5. 
[0 0 8 9] ±Gtt#flm{fc£ttl 2lt eflt*¥ 
tcRJt4*tfttf4e>4^t>^-Cli4<, SiS^fi (z* 
163) HlpJ^oT45®-90S<OffiH*CffiJtX^LXt J: 
*\ fc«U 12 

fc#a*Li\ 4*3, «#«K»#A»l 
[0 0 9 0] rtDiSi-x y*/i^ffiir^u-* 5 

ffi2fc{Me3ft5J:#fc. 11 2*aLT*M«I2<D* 

iort<ott**»*. J:9-Bn»lc*»«2ic«»i- 

\zmM t Kfc*&fti5ikZZk&-z!mkte*). 
jgL-tZZktfX-tfZ. 4*5, ±fSLfc^JS^T*li, ^ir 

2©H^«r»dlUfct^o^TlftWLfc 
«t*«2*5J:tJ«ltft*J«3lr»LTa*«rf L -Y>'* 

^IBlc^^S:a5a$*4t^l:tttE*RBLfcl3, '>4 
^ [0 0 9 1 ] Sfc, $miASl 0^6«Ri2l: 

i^aa^tat?, #jcK«ffin»<k«iRS:R»t6r t 

^y^^mm^^^-^ 5 icR»fc«*WIM*flM*« i 
2cOrtBJcttfkKl«S:R*t5r tlw«to-C, ^^^(i^ 
5(7 L<**<49, **««*4r«»rtjrg|#3iba«*«ai 



34103714 SlfflflJ • 'Atom 



(12) 

21 

6£fc#»*Ll\ »#I*HA»10i»t8 

[0092] fc£*-e, ttft«2fl, ttftE£<®tt«« 
4lfclf«rfi»lWW*e)/^> 0 lot, Mil jo 

Ttttt 6 4i\ MSfHi 2 jc»tt SK{b*«ds««tt'C*> 

i 2rt^|fcft«BIS:Klt5»^lc*5^T 
[0 0 9 3] 4 fc % fkfflttff*Aft 1 0 ^<o»*«R»o 

[0 0 9 4] r(DJ: 5^»ftfii^*fei Ltli, 

mm&mf btiz> Q tits mmm<Dm^n, 

[0 0 9 5] ±IEtfc«-SIJS«^*3^T(i, ?"Y>*A> 
**»S2i:»fk#JS3t^»»Lfca«»4*r, BSE 

»aiu^^^ 1 3^t5:H^ix^ 
+zmzmikm#xmifem7z®rtxb ^\ $t>\z 

tt. Kft»J^^«l&ji7tt«#|t«l^*»«2|C»L 
X^t£< th£\<\ Z<D±0\^ 2 *»{MM« 3 40 

b&.n<oMi&. 1-ftfc%***»*A*l 0*ll % Midi 
T, ^{cj:t3> » D B nJ&ft&«fc0l|iJ«-r 

[0 0 9~6] *fc, ±SELfcJ: 5 £*|sMi2 <b8Ht#Jffi 
3 £#flH88H--5 i 7 4»*f:+S»*lctt, #*£H12 



^Pl¥6 - 1 8 8 0 0 8 

22 

ift»^#«hi:<<4!i, «»s**Ra*-rs 

ZklzttZtctbXhZ* iBlfc»ftaS3^«#i 
»0«A*05Jk1-6*ttfcLTtt, S^«Jl-«K^Jffi 

a*4^J: 5 4*# ^«IfflitntfJ:i\ fcfc'U i§E 

3l#5itfJ: 5 4*# £KL4ttfttf4k4i>i§^*> 

2 £ fc li »fc»Jffi 3 (7) t ^Tfrl \ZJ&ftt£tlX^ZfrlZ frfr 
*><b?\ «8»«2 t45*7LK*^»ft#J«3«offi^ 

»7 mmmz<om7 &$k<mnm2w 

<Dffi<DH&m^xi>xw^ m#mmm<km#x&t& 
m 7 <Dwm*mLxwtikMm 3 icttA-*-****^ 5 * 

9, r:^»^»||^]«3(OK14«2^^«ttS«3j:tK 
[0 0 9 7] -L!E7L£SC#&£ Lttt, Ktsffi2 km 

immz k^mmzmmLte^unzxy tx 

-6*fe«ds**f ?>tt5o »ft»J^^**&*7*» 

itmm 3 icawt-r ss^ki, 2 ik{b»s 3 1 

offffifc, fftft*»*iiS4^W^tf^«fi*^»«tt 

[0 0 9 8] kZ*>X\ iElfc^M^Wli 
li, ^-fixt«#JI8»»A*l 0+<ottflEj||IM*ds#?L1t 

ttxhzmtmm 3 o«tt^«»itfi 1 <d«a^b:«« 

[0099] mkfflm3^<o&#ti&ft<n&X<DV5±i*. 

WZ^XX^lZ&ikte^X 54*S SKMP-ttttfJ: 

A-Cilt*WIB»*3l§atfJ: 5 4*#$ t t4*tntf4e> 
4p»^^*6, C(7)J:5 4»^^**j|R^«AI»± 
fi. «^tf«ft»J«3c^«ft:«S»*AKl OflJtDoB^fl- 
*>5lMi»fkaiJ«3eoaEft:«S»»AK 1 0 



34103714 3lffl#J • Aft&l 



[0100] zti, m%<Dmtmmz<oMm&i'-'i'n 
m^zm&ia*. mz.&m7iz7jki-£ 51c K<t;3Jffi3 

y*/HHWB*'< u— * 5 i: -e->-^«» 1 4 4rJ*t* 

v^jvmwt'^-* 5 &©MK:#S4ttfttf4e> 

[0101] tfc, t^iz-^ft^/Hfy^/j: 
Kfc^-A'ttttl 4**tr£fcfcJ:9, »{fc#Jffi 3 <d$J 

Ml 4Sr«ft»J«3<D«BO^lcj*tfCtt-e#5 0 . 
[0 10 2] ctr^f, jB«9U«r»JlLfc**s>* 6 20 
(1 3) -Cfl, je«»4PflO««W*»**a«-t6fc 
x*?*6 (13) *rJBfc{ttt4ttfttf464i\i 

:<oS^, ±BS'-/MMn 4*r^A»tt**-rs»» 

fc§SK* ^ma54Sp D p^^^^^^ffl-tr/<u-^ 5 
(WT, * * y *^/£^p r p <b IS-*") F^iC^A,fc^>— /i-^S 

*tt4ft«*»S!l:» 5 ^ t *stf S 6 t ttfttBft 

[0 10 3] -ffcfr^ ^^5/^»fi8«fBBB(C»tf»» ^ 

tf , ^^^MS« D pi: PW fMtff £ <D m (c R Ptf # "C * * 
fcfc, »*«M»<o->-/ni-e#*^. iS?lc, »]»«■»*> 
»**s**tlcj: :y*«/£«q D n0>ff S«t 5 

/pitixtf, (13) ££&*!>ttttTt>, SNfcffl 

i3 ^ifits 1 ^(D^cin^t^ ««W4«* 

4 < 46. IlWCIi, JtlSLfcJf StffiU: 

tB-e*>5^, SIIBJ-«je«aJ4fflp ( ?,(0/¥S4:j»9B^-^ ^ 

[0 10 4] rJxKttLT, ^^s/^*jSaD D pPd1^»5tf 
v — 1 4fc=r**t«:ttfc*6;: b\ZX9* 

(13) *n#)ttrttc.mzi<'-fr%tti 4<d%m 

X\ X* y?ffi!&&&<nm£ kis-^Uttl 4 (Dm 
3S*RiR$*6;:*#-e#6. rftlcJ:^ *fttt4tt 



^M^P e — 1 8 8 0 0 8 

24 

[0 10 5] *fc % ±iiiLfcJ: 9^^^^^«^^p p pPp1 

»{k#j«3t5/-yi'»#i 4t<Dm\mmi 5£ 

*^a«ifcfc*«3^gi#i4*tt5^*«»ts^^^ 
60 

[0106] 4fe\ »<b#Jffi 3 0ttfrjfttt*Att 1 0 t 

©**j|S»o«A*B6C«j(a^e>, '>4<*fcHKWW« 
3 atffft &mfeJKttfttt£: 0MlcNtm*Klt 5 C k frft 

[0 10 7] k Z*>X\ mi 4v^tH9lc*3^TJi. MS 
Wi2. m«?Sffil*3j:^t;^Jffi3^¥ffiT^LTt> 

112 £Hft?1Cfel t^«*B^»tt-C*5»***1". 

2 fc m^Mffi i k <D&tem&mm& Lx^zzk^xv 

[0 10 8] *»W^*»«atw*5p-C*l. 

[0109] #»W^«»«»^*it^-ctt, Wrau^j: 

5^, ^^y^6 (13) l±jB«»4Pfl<B««tt41£* 

Sr»«+*fc«)J!:»«)ff»t4ltiitf4e>4v\ r^^^ 

ft«-t^fi, u&<DMnmmkmmte%&&mm-r%z.k 

b*1&X'hZ&. mi 1 l^^i-J: b izx* i 6^r, 
«*{+lt*M* l 7 -C»ftf+»t 6 J: 9 4»^ <b -T 6 r k t» 

(wf?9 r i:dWI6t46 0 

[0 110] ±IELfcJ:9{;:mM^£ttttWi 7^ffl 

^^y^l6^ftJ:*)/J^<t5 0 ^UT, S 
|lU(«)ttlt<Wl 7^j£if, *:<D*\Z*? \ 

5 0 tt»MSH4«AKl 0(1. mi nc^-TJ; 

9ic, «?fe««)W«ta5»i 7icK»txfcj:^t. mm 



34103714 • 2tfP0J 



25 

1 7 £l«ijg|5p p p£ UT«rici--5r ttpMBT* 

[o i i 1 1 ±!BLfc=**#tt**r*m-e 
6o r©J:5ftrfc*»6, -ittftftWfRtt^^^Srtt 

[0 112] ±jeLfc=fA»tt«rj5%i-*t»-e»dlLfc« 
»»«>f+»t»tt-4:. -ttWftJR^ajfttciiffl-rs*^!- 

&X#x^+ (ir/iO &S£ 
)£CXi?^u-*£^LX^£MgJlLfc** i g (7) 

[0 1 1 3] HI 2t*tt, X*** 1 8W4ai^C)t 

»»«-rt*f±-*4< tt^^y^ i 8<a»Ji*rtifcan*> 
5J:5ft»rit-e*ixtfJ:i\ i"ft;b*>, x^y^Hfc 

u a5p f ppp^^s^ir^®i-^m^sfct^^/j^< 

l3i:^tJ;9l:, * * * * l 8 

^p°p2 o a ^^^/cm^^f+itS{5p D p2 on&m^&z 

[01141 012 iCfjkLtcX 0 xfi y# 1 8 <D9V 

SISp 0 p 1 9(lKMttj: L"Ct>«iBi-a. Sfc. Bl3fc« 
LfcJzpl::, **** l 8 0>Mffi<&-»&IMft^$«J:5 

5ft»^(-«. HI 2fc**LfcJ: 9^l«MltS B p p 
l 9*s»ig-C4>6o ad^*fttflfctt«}blcMg 
•*&tf-rJ:5ft#'&lcfi, Hi 3(^jj%LfcJ:5ft«}fi 

J:9^m^^fi-ttgl5p p pl 9*rffl^6»-fr«ctt, 



(14) #Hfl¥6 - 1 8 8 0 0 8 

26 

[0 1 15] 012^81 3 IZ^Ltzmmffitbtf 

ttg[Sp D pl9 x 2 0iffll^l:, ^^y^l8©I* 
m©«»ft*t****#1-tf5fc, x*y* 1 8<0*«fc: 

ZtDtztb, m*tf)lznx? y 9 1 8(0®^fPl— ©A-e, 
ft«*««Uft^«HI-»«>f+*tA*il«E"r*^*^* 
6*** 1 8 <DA«fcMttWJSK*«o feU, «ft 

«^^tt^p°p i 9, 2 o-e»*«-it*^ fctfW* 

Wfc* H 1 4 J: 51-* X^yM8i 0;fcffi»tf> 

70 PWffi»»2 l **** 1 8 0flM£A0HJ>a5£R 

iu *o±*»brfA*tt*t»^e,ft**fti»je)W»t« 

p p p19 (2 0) -?»«)Wt5Ctl:J:oT, ^y^l 
8tf>#fc»l 8 a fca>a>5**l5fc^£«S«X-#6fifi 

«rfilfr**SJ:5 4*lgr©»<&. WfctfMtttma 5 ** 

1 8 0*»*HbJ:5fc»f 9ii//«»3t^»*l2i 
tt, *y**l8i©Ml^feMrH6*«#*>5. fc*T 

^mti^ 1 tfrKXfc 6 r fc ^s»* Lt\, 

^ [0116] mmffifrttrt&&v>mj&t Lxn. m 1 2 

«8l3l^lfct)ioi:Re,f, ±&LfcJ:5l^ '>4 

f+it^p R p^^-r 5 ^ t a. 

[oi 17] Bi5it x^y^i 8 0»Ji*fpjwHiB 
Blc-t*t-p-*cPldtt«tt-2 2 fcBR-u :ii»W2 
2WSr, ^^y^ 1 SWfll^gU 5 4=**#tt»i& 
2 3 T?»tti-5 £ ftfc, ^^^18 *SIJ|*fr Mffift 

[0 1 18] ±MiUfcJ:^4#Somm^^f+tt^p R p 
tt, 1 8**HB^ = *— /UK**-C*>*ttf^ = 

*-/u Ko±d»6»ae)ft»t-C t> J:t\ Hi l 

[0 119]lt ±iiLfc#m^l;?i!l^&!)^^a5p 0 p 
li, x^jx^*r«ae)«-rt-6fcae>l^ *ft< it^^y^ 

m^fefi-tt^p°p^-. n uiAtf> *<D*IZA# 

WjkLft»tJxfffte>ftv\ m^^f^tt^p p p^ 

^ t6/:^t:, Hi 7{i^-TJ:9^ x «A«<>f4-ltttA 2 



34103714 5|fflfl| ■ 

27 

5 0rt«4B^jfeif -6fc«)^a9*:# 2 5 a &mfXte 
<:id s S4U\ ±fEL^4ISO§3!P^# 2 5 a (eg 

IIHfcLfclftlc**§l*tt< ifcfcioT. SSI-**!/ 

^ti»tt»6:i#»[iiiS. Sfc. 0i4(w^t 
fcJ:5K, 1 8 J: 9*Ef*^Mtttt*t2 1 

Wffi^RB Lx m^#ttttSflp p p 19^^^18i 
OBfc«fcJteft6ffiB*WBLT, Btt*»fWttfl l 

[0 12 0] fc*5, ±iiELfcmm*$i6^ttgiip p plcffl^-5 

[0121] ±*LfcJ:$/j^A»tt-e**3^<od>fc 

< £ t>Sli^^^^^^tt6m^^f+ttap 0 p4:ffl^5 

[0122] *ana]fttsHltttt, *»LfcJ: 5 

fi, 2*. Bf»B»ft<ofi»#±lw«*aa 

< £ btt«4Kfl:ttlio«B^BIRBBtto^p h 

[0 12 3] ±»LfcJ:5**ft»{k*i«*ft : ?-©*ft:« 
(a) BJRB»tt^fi»ft±(-s BfcZ^fcBft&fc^ 
ftttttaXB*BfRBfttt4)7 r a h^fiSttfcR-oBo 

[0 12 4] (b) BJRB*tt^fi«f*±[c, «fcE^ 
i bBJBRBfbWIi^aBiBJISBBtt**"*-^*^ 

[0 12 5] _hfS (a)*3<fctf (b)<DI^-fiXfc:*5^Tfc, 



(15) »¥6 - 1 8 8 0 0 8 

28 

It&TLHmzXoXMtiL-rz. %z Its ±BttttlMbtt 
Ktt?tf±E (a)*;j;tf (b)m*rft*©»BW«feti 
tv^t^fcS. ±E«R»B<k*Jit LTflfl&JBftfe 
ft. MitfPt, P d*?o&&gl&Jfl Pt-R 

u^^, Pt-Aufrl Pt-Sn^, Pt-Re 
Pt-Mo^i Pt-TiM?»$:i 

[ 0 1 2 e ] ±e Mnmnmtt&mft+n* bisk 

m-tx 5 #-# ^Stf^T i K*<0iHR» 

fc* ±ELfcJ:5 4*R»»ft«fcK2 7SrA«irfiF«ES 

*»!R»BH4<0:/n hyfi»tt»B2 8fgofctM 

*«E2 7<D»BS:Bo-cv^ixtfa*tt»e>ix6^, Hi 
8tc^i-J:5lc, J£#flflK*2 6 <7)S®££*!)-t 
20 h>fi»ttl»i28'eB5:i'i:J:or, fi*#fi 
^2 6^)JBftS:tl»±-rsci:^^#, «#4>ft;*B* 

[0 12 7] lELfc^n hyfi»tt*«2 811, »*& 
BBtt«>*tlBf-e*)ntf*«»». B«*r»«rW*>4i\ 

*fc, ^Bh^fi*tt»i2 8«)R 

[0 12 8] *fc, ±IE (b)0*»»<t*«tt^|i % B 

^2 6(Ofi^ BBHKttSr^Ti-^as^+y h 17 
40 2 9rtl:^p hyfi»tt»K3 0 4:«»**fc»B 
3 1 X&otzh<DXfoZ> Q 

[0 12 9] IBLfcKdWy h?-*29<!:LT 
fl, BBBBtt«r*1--5t*t. &ttft*B*Wfl:ttK 

*fc, r^K^+y h!7-^ 2 9tl:«jf$ii67'p 
h>fi*tt*K3 ott, »}RBKtt«>*t»-e*)ixtfB* 
50 ^f^fflt^: fc*s-c*, Bitf^nh>fi*ttt# 
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(HO) 2 OP (CF 2 ) P0(0H) 2 , (HO) 2 

op (cf 2 ) 2 po(oh) 2 m<Dyymt~9 >m<Dffimfc, 

(CF 3 S0 2 CH 2 S0 2 CF 2 CF 2 ) 2 > CF 3 S0 2 NHS0 2 C 4 F 
[0130] Z<OX bttfcfttty 2 9t^o 

«J¥«*i-«««-e«l1lilnrl6"C*>!J, ±E (a)fc*3tt<5 

h 2 s <t ngms £ -r 5 z t l 

Olc^-f J: SI-, «R»S*^«»K<btt«2 7<Dmm* 

**rrzm&**y vv-tMz?* y^fcm&mn* 
Ltz7* b> (h + ) <D&®m&k Lxmm-rz>tnt>. 

fc, $ h Vfi»ttSr*T-r-5«l«2 8, 3H\ 



(16) ffl?6- 1 8 8 0 0 8 
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[0131] *»W«>iW«>»-"e*>SjB!*{fc^ 

[0132] mmm i 

Bll:vlfci*ttt*»*i»«»t, HTI;:**- 
B£-CftMRLfc. *1\ sp^f?L^^2 0 mid <06 OmmX 
70 5 OmmO#7LS#*«S<5H£2 t LTl^S fc*fc* 

fl.S#3 0 /im OHJBttO#?LIC#4rttfc#Jai3 It 

#JXf^tt*&»7^««*S«$0. 7mm, «1 0mm-e*>-6 

Sk*s 1 0 ifcaJ^fcaBLT**** 6*fls»Lfc. 

tt, f«T«UiV>fc 0 *fc, fft#iftlABl 

[0133] r©i5iat»fci([*I»tfti:, 

[0 13 4] *fc % «SffS2fc46*7LIKt:^rtaB5^ 

SfcWfiKJ&iitfT $ r £ fc. 
[0 13 5] ^b^^^^lwi5^t : ^^^±*i'J^ 
-fSfcfcl;:, aToKRSrfTo^o SB£lfcft;KK*« 
j«Lfc2tt©««*r, P5tROBllB*siiii«fcft6J: 
T«M*»*AK*fftHU ^nSry^y-/K^(c«« 

<Dfo l/8-e*ofc« spiS?La* s 2 0 Mm 

^/u#7L«*^rt«B^Kfc»«ISr*rtLfcfl, «B« 
^<0*B<0Kft»K*a : «-el»5feL, rftSr^V-^ 

JS*. »fl:i«*r«ri-6Ni#?LH*'Ctt, it{i:ttn<o« 

l>Ni#?L^ft(Cit-<T. ±#«S lift 3(6, flPPfl^jfil 

[0 13 6] Sibi-, ±E*ft*f*«»^*5^X, B9 
l^trfc <«R»ffi2BB^flt $ 5^f7Dy^Ali/ 

-/ugw i 4^sas-r6t*fc, s i i ic^-rrt < 

A8«tft>U!)ttltl|ltfl 7-C^^y^6 (16) Zffi 
50 fcf+ttSEWfl, W»(CLXiK(**tt«ft«rfP»Lfco 
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7<a*rfflte#*»g&-e#fc 0 

[0137] HJg^J 2 

JSI* 0.- 5mn, «0. 5 nun<D«tf*:*8 
3II^Lfc«fit») *f^»Lfc 0 iO*iWI8»«}|!lJC 70 

[0 13 8] ^J60!f3 

K*-eff*Ufco *i\ ¥*M*2 0^i©6 0nX 
5 Oam<0#?L«frl;:, «£ 0. 7 mm, 41 1 0 mOStitM 
#;MM»* 7 ift«ASa?L*9F*tt 

L-c»v^-e»fb«i«3 fc ufco riie>-e«»KKi*« 

«U 8IJlft#l0fcfcSJ: 9(:SlLt^^ l 3£ 
ffeHLfc. ftft, **I»fABl0©»«it BKHI 
1. 5mmfcLfc 0 

[0 13 9] c©J:5lctr»fc«*«»«ft^, 

LT>#y-/ufc*B«fc Lfcfc 

fc. 

[0 14 0] Uttfll fcHftfcLT. ttftttK«) 50 

man (H5ic^Lfc^^m?&) irffBLti:^ mm 

[0141] fttc, *»W«-ibMtS*R»»ftttao*tt 
[0 14 2] ^fflW4 

KftKftflMKttJKtmJ: It, 10 0 m 2 /g^it^ES 

i^r-rejRteaaF^mtt*--^^^^ vuican xo 40 

fc6t7^tyi 1 7 r^#>f±8!) 4:8* 

ftiaf:t7^yM (^7^^-^i 1 7£®i&T/U 

(ftftftO. 0 111%) SrfflPT, KVtt 1 Mm 
ohy6itt»iS:«filLfc («T\ t*ft*«fcPf 



^¥6 - 1 8 8 0 0 8 
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[0 14 3] ±EUfc<*«i*flE«:, #»7 1 h7 7/Ptn 
l/y*^iiiTFE-3 0 (ffiA«, ra#^{t 

was**, ztomnmut fc 

»«3 0 0t"C2 0»l(|ft*lt«IiLfc. #<bftfc 
mffi¥ttES (lcra 2 ) SfcJl. 5mgtf>&& 
*r£tr J: SfcBWLfc. 

[0 14 4] r<0j:5lwLT»fcj»»«*ffll\ ^01 

•fc<D*S** ttAS^RRMMCttttni 0 0 raA/cra 2 fc, 
[0145] Jttkfl 1 

mfcHStfcL-CMfcLfcfcr*. jftfsHEasjMBttft 

®fi6 0 mA/cm 2 "CfcofCo 
[0146] Hffiffl 5 

E-3 0 ($jq°n£, T^tfWiSg) ^llgfSiaoX 

» (tt»fi*sip-e7 0%) bfyfh77^tDif 

i^fc*£WlMfc^ift'&»*:. ii-^>^^-li:a 
yu^glH, S*t3 0 0tt2 0»BI 

[0 14 7] ftic, ±B««*#«:ffl^T, HTfc**"*- 

rtic^P h>e*tt*y^-#«tt*ftfc*BKr, 

-!l ^i^/u/i fc h y y * v*/u*:/$£2^e 

ttWfi'&JK^taffSrOtHftfe/i^fc, 2 mA/cm 2 
«*T'5$ifiB««LfcgL Hl:20 mA/cm 2 (7)^mi5fc 

/•Ky y >^>^ h7-^tchy7/uto^ ^ 

[0 14 8] Httfif)6 

HttW5 fcRI«ir LTf^»L^:«ffia#S:fflt^fc* 
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^f^-^l l 7lc3EJEi--5«^ttlRl-t Ufc, :^)J:3(: 
LTx #y r-y h^-^iit7>ftyi i i 

*#fc 0 

10 14 9] iJEfcj: !mfclllM5#J:tf?tlM64> 

mffi^Slll 0 2 mA/cm 2 , 6 O*R»ffi<0«*« 

m®£te9 5 mA/cm 2 l^-f ft fc^ffi^ttKgfU iS 

[0150] 7 

[oi5i] z<on ?izLxmtcm&fc%m\<\ *>oi 

^/HSfESfJ- 1 * / -^ZlNTLtzfcfemz. V y ^vu 

*>x/U*^$£l vol%*J»Lfcfc<&fc«fMB 

[0152] Hffiffl 8 

^Mf 7 LXM Ifci^ffli^ 1 

yi 17*1 vo\%muLtzb<o&m#m®t l-c, 6 

0 < ClCT^^/>~^ir^1#tt*iy^L^o 
[0 15 3] *16W7*3j:05*lfi«8^lfiff«aEeff 
fi, ^^9 8 raA/cra 2 , 9 3 mA/cra 2 "Cfc 9 > 1^1* ft 

[0154] mmm9 

*SM£»J0L4#6®«M£&fTi\ 

1\ r^y > l-e/u/i £ hP7/^o^yx;^y 
^2^/u/ 1 £tf)jtt£ffia»<b4S«#fi£«*te£Lfc 
SWWrtlc, #ffi£±ESffi£ ft LT&A 
Lfc 0 S#fi£«c7)?flfi*0tl;:«*>4#e>, tisM'*^ 



(18) 1^^^ 6 — 1 8 8 0 0 8 

34 

*ft«c«rffi^*Cii«««S5m *-n>/cm 2 Tvn'/m 

mA/cm 2 N ^"^^-f A 5 msec, aOU* $ 4 i\ 

20rasec (duty cycle: 0. 2) T*£>£ 0 r <£> £ 5 L 

ts ,fy7^yy^yh7-^ti:hy7;Ptp^^y 

[0155] *m^J 1 0 

^yv-i:ftityp hve»tt#y^-#«#£ftfc 

ic^tfco 4*3, S5^*y h!7-^ t L-CttsKy r 

= y>*fflv\ hyfiiii^y -r-fc Ltut 

fl?fi£tf>*{*i±, hy7/utp>^y^/^y^t7 
lt, #y r~y h7-^ti:t7^tyi 1 7 

[0156] tmzxvmtzgmms&xxfmmmi o 

Ztl^l 0 5 raA/cra 2 ,10 3 mA/cra 2 "C*> 

X$1t a 

[0157] mmm 1 1 

W9 ^ISJttHi: L^a r^y ^l^e/u/i 

irLTSAL, *««9^l5I-ftfl:-e«»fi^4:fTo 
/c 0 :^)J:3l:U, #y r= y * h 

[0 15 8] CtDj: 5f-Lr»fc«S*fflt\ t^o i * 

p^y^*y8ti vol%j6*0Lfct^Sr«flc«ls|. 

^ irtr, 6 ovicxmnm^-yt^^m^Ltco 

[0159] 1 2 

uttwi i tmmizLxfc9iLitnm$:m^zkmz % 

l l ^e/u^ ^ y - /u**Dx.fc**«(c-^7 >f 

tyi 17tl vol%iK*DLfctiOSra[ft:*8»i: LT, 

[0 16 0] KlttWLfcJ: ^tr, *«n^iftt4CAlc 
50 iixtf, 7K>y^^DTlf*ffl^5r <b4<, 
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[0161] ftriC, BP*>«» 

[0 16 2] @ISrffl^t*g»^i:glfc«ifH 

[0 16 3] /h**»«»Olllit©-«l*:*-r»aH*r 
0 2 1|:^to £#Wfctt«»«ft#fM 2 " 

[0164] ®22 3 2 ©fla8*^ 

-To 3 2 f*H 2 2 ic^-T J: 9 4Mi?6o 

S*Lfc«Ji*ttfc»itt4o-C^5. ®2 

2 ic^-r j: 5 \mnmi&*# 3 2 »m»!K 3 e , mnm 
37, K{^Ji3 8, frbtez&nm*&f§zti, 

[0 16 5] WJI3 8I1, ^fifcLfcTkSrKiR-r^fc 

teL\m&<nmife&?r ? tcfric^ &K»m&k L%m*§ 

[0 16 6] 12 1 |C*3l*X3 5fl*[H|lR^-C, 

[0167] *0iR ■> ^ 5/ * II, K^SJffi 3 8 h 

mmrtbtix^z. £tz&®m$<< yt\*. mam* 

[0 16 8] h y y ^3 3£fflV>X 

"To h y 3li«8ffiRjW^^-^4 0 t*iR*ft 

ttcit^mmm^bf£^^K^i^ibAtiXis< 0 M 

■ LfclSfc(i«*»;fr- h y y-^rt^^JRIft^^-^4 1 

«r * 4 s> * rttWE*HHR 9 y * «t 9 h ¥*«L«**/h 

[0 16 9] ;:<Dj;5 418i£££5:: £x% £/&Lfc* 
h y 3-iEiiR^tia 0 tKihhx 
i35M4l:^Sl^<tU<, «»«a**©* 
r t> -eft £<0»£-T*fc*iaiKi> 

[0 17 0] «R»cZ)»*&Jw0^r t^JW^SfeS: 



(19) ^^6 - 1 8 8 0 0 8 
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ro«»j£»s3 4<d<>4 v*\zm&ztixfrh. %m 
«ffi(7)^^E^m^^^«^A®iwE^f>nx 

[0 17 1] ±aSLfcJ:5*«K»*- M> ?2>tt*R»* 

»rX-#5J;54»i££-f<5o 
[0 17 2] £X_t<D± 5teMXm&<n&&xnfc<D®til 

m*&fc<offitLljfa\zftfrvXs fc/hS < 4 5 J: 5 

*saaa*s/j, $</^:t «-tnK*t*BS8* ^ £ o x 

[0 17 3] fc^rx^, ^^Wi^S^lwglL 

lffi?L^^l 0 0 M ra mg> 

KmZS 0 p U&k L, *®iR^^y^ 

«i»4^) 1*3 o Mm lx*5< r ^x, ^n-^ti 

^ (D«tt^MLXt^^S4*rft^^att*^^~^f-ff 

«S»«}fi^ttlB^^fe*Xigi:, K^5r^*sx#5, 
[0 17 4] *7Lfle^*7L«tt, 88* 

<oatn*l6JJ-fp)^oX** < 45 J: 5 i-ia®i-5 

Iffla^ (D) , itHffilg (Sp) , ^TL® (E) tit, 
D= (1/Sp) • (4E/ (1-E) ) 
50 iDmmzh*). ±!EcOBB«*4rai^i-«. £Kfc<Dltm 



34103714 $\m\ • '&%im 

(20) 

37 

B«stf#fts*a£i-6#s»s*>s. 
[0175] ±&<Dm&<Dm&mt&<omj&mizntBiiBLL 

[01761024 KSMfcJWffi «fc 19 EliR 

[0 17 7] *#ttfcf±, «S»ttJfe*flc3 2 70 

- h y 5/^33 **ftfe&»»4 3 tm^A 4*®mm 

3 5 (H^-f) J:9S5, -#<0jE«Rtf*S 

[0 17 8] zk»fc««4 3tt, IMfc»ffi-C£j*Lfc* 

*IS«&*:lMftLXt*«. 02 5(1, H2 1 h 

[0 17 9] 4*i*la|iRS-e*!9, Kfc*J«T-«±i-S 
^^[IJjRRt^ffiKSriFSlc-rsfeftwagfX-, C^^fc 
ZKW ^ga©i-6 0 *@iR*>r s^fiBtfl: 

[0 1 80] i2 5tC^tfc*EllRS3 B^mbtlZfc 
11, *««fc*<&fli##S£*u ««««6<0»<E*f*^ 
J:oX*©#1£*Jt#a4$, *3R«Ko^-Ctt*o* 

<0*»T-£/a-r*fc<0-e*>S o 7klH]ifc^3 5F*)K#&£ 
iirfc^TLft: (ftgUK * A y 9 ) II, #1«*5 0%K± 

[0181] *tf>»&«»4 3 fc Ltd, /h&d!)«K7 

fflX£5 0 

[0182] $ fc/h««)««7r ^c^fr t) MESSf*:** 

-£Xt>J:i\ ^ 
[0 18 3] *fct-^*IBS:KltT±ril*<0-<BSrai 

[0 18 4] ffiatt^fe^^SftS^tt^TkSrSK* 

X#S„ Lfc#oT*fiJ59#k^5»tt«4}^t 
[0 18 5] trit**o-»*f#+4r*[fk$-fr6*«fe^li. 
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■rtf. 

[0 18 6] ftirm^r^iE^r^fcWfiK^JIM^aw 
-To 

[o i 8 7] «»{i3 7ihbblx«u mn<Dm\m4 5 

fl** y ^"f 5*|p)*l»^fc4«ffi© 9 l«B£tf-fc 
3 7¥®-h^^4 3 ^^jKS&^^^^^-r 

%mv\zx<>xxA>-x\cm&tix±m\ztLWLLs ejc 

KJ:oX*i;fc#li;tf*llJft4 6 *»LXttttfcWi*l 

fclH, «R»tt«S:tTt>4^ft^3«ffi4 7, 4 8, 4 9 

[0188] Itftflfi 3 8 tlRl«4#7L#-e»J« 

ISO-HUBS 0<DSBtf>*Ul££i::@igLX*3£, :ol 

5«^*ft#J«B^ttBfTl--5*[ft^**^»|5 1*» 
jfiU ra>»^)«^tt7LS:aBSLfcflB«^0 3«B 
5 2, 5 3, 5 4tT*KJ:9(:MLT^< 0 r03 

tf> 5 2 «B«±^e>HIBI-ffi«S:8i 9 i&tf <t 5 

fcitB^5-o(0«® (roi^, 54) frhmtfir 
X i \z-fZ> 0 gg««r3«B^e>ft^Att-&»jSfi, 
w»**K«e)X*»«EttJ:9 t»^R<b#J«E)«a* 

[0 18 9] £A±, *H36M^ttftai]ffilw^-f5*0|Hl 

[0 19 0] «»KJ:oX&J^+a«EE#»4S»£ 

OBHO*-ett«P4Snftt^i:***, ^^#^(1> 
HI 2 7{c^i~J: h y j/^3 3<&iR*W4« 

«Bll:Ifij|ft*#3 2<o*»tt«B*s**-r&»5S 
i:U ^r^«»J£»^3 4^KBS^-5«t 
rtD- tic J: «9, ttA«U»^aK^«< **tRI*J2:, 
*0iRS3 5*»6fl5E«lt>ifi< 4 0, IIRtt«)iK^»t 

[0 19 1] *«»Wlc:j:ixff4*»J4«i^4rffli^r t 
[0192] ^tcH^ii^^-II^mW^i: LXffl^fc* 
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[0193] £tzmj&Ltz£?\z x mn<D&mzi>£K 

[0 19 4] *an0ffi3 0ift£&jA1-6fcft08n 

[0 19 5] H2 8lcH^ufc«8»«ft(0»*H(cJ: 
[0 19 6] **Wl-«-5«R»StiMblPJ«*5J:^rix 

;fc5«fc8Mb*J«3 8* 0 

tKfcflHfctfKafc'*, «0£ofcfi««5 5<0«m«3 7 
*»ffc»«3 8*, 8iMW5 7tW6:i:i: 

[0197] ifc:o»i:t, wffimo®mn*mm\z 
H«tt-efc0R«©rt«a*&«»«3 7m»Hl3 6, 

[0198] 1 0(^61*15 5 5 Ji^«^»fb»JS 38^ 
8']^jB«»ort«^*>S«R»ffi3 7 i:ft-t-6«, fifr<b 

ix*fl.li3 7<D««iBii*«*ix5. »(b#J-e«>*ffi* 
is, n««>*mi*»?>»ft*HB3 8i^*ifts*t* a 



(21) 4#BN¥6 - 1 8 8 0 0'8 

40 

[ o 1 9 9 ] m 4 4 ic*&w\zmz%\\<D&®nm<om& 

[0 2 0 0] KXD&MUS 5ttR«#-e*0R«<0rt 

Sixths. 5 4R«tt<0fi«»5 5dsa»fl, 

5ft«a«)«M»«ft«ti3^T, «t»liR«tt<0*fi*tt 
<ort«^H?rt$ix5«8»«*5 8^«»Sii, ttft«3 

w i <o%mmfc&i&*tiz. mkfflx*bz>£%.&s r®o 

&&«ft#a0ltfl:*JKlK5 9*>t>lMMMi3 
8*BfcflM&S*i6. 4fc, COJ:5lcR1>*<oa*» 

t L> SE{fc#J«SrR«^«^4-5»lc«*L, RfS<0 

[0201] sxttftwcfiMK-retttt, xitmtmm 

[0 2 0 2] :oBI*r)!|*t5f8i It, *H3SH 

[0203] *«n«)jim«tt^n^ecflFMo«idK 

H6irtl:»*tttL<tt, «*tt»«6 2#«#**l 

[0 2 0 4 ] B31 i::^t»RA?«)«ltM«)» 
B4r*H\ H3 l ^W?>^*J:5tw*»WJc»-6m«Ht 

■ttK^HMtrtt**©^ (t^p h» mm& 

[0 2 0 5] o£«9, IBfsHiH-CtAUfc^D ^it 
[0 2 0 6 ] H±«)J:9«w#»W(iflE5«<!Htaf4ee> 
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[0 2 0 7] LttfoT, ro«imJe«:ffl^fcK»li 

[0 2 0 8] *3SWJC«-6»*ttt>L< tt«*ffi«Wr^ 

fb£«K i/y*t Kp^/K griESait (if 7^^) « 
[0 2 0 9] *fc* tAFff* Ltd BfrKftT-SJIHt 
[0 2 10] @#ii5#^mft¥1C£ LTfl, hy«f 

*>gt#y-^- (jgn p n£ :Nafion( *SDu Pont ttS) 

w <o # r- *> 6 m\&m& x xtmnm \z 6 k 

[0211] «fto«<*-?-^«ltt«rS:vMcjC9iJ 
mffl**Mto£\z-X 9 RJS1Mt<DS 

[0212] £f>i^ :tif)^*fti:io^Tt«?S^i 
[0 2 13] *fc*H«>BttolB4(rBf 

5 S to Kg fc JflJf&iJ i- £ fc ft <£> fc <o Xh 6 . 

[0 2 14] *W<0«B4^BW^Bi--5»Wtt, 

[0 2 15] i-z.c^^^swjrfe^Tfi, «*4*»ioai 



(22) M?6- 1 8 8 0 0 8 
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[0 2i6] * e>^a*«s»«»ic*3^rtt % mnm. 

[0 2 17] aT^**WO*2, *3*5J:tK«4<Oi 
[0218] ^*S«?9 1 3 

B 2 4 l:^t J: 5 4«fi«« J: 5»t*ti« Lfc, £ 
»t LTIifEft«E3 V6WX'l 0 htf>^& (6 0W 

h) tit «s^mm***(w3»ji$^fcjema^s:« 
6 0 

[0 2 19] @#ig#^®#ff3 6fi/P£ 1 0 0 //id <D 

^ 0f+»$i*r, PTFE (t7p 

t>H2 2lC*i-«jt«)«»«3 7*3j:tJ5|Mfcjmi3 8£ 

fc, 3 7 , mtfflm 38t t>S^N i (D^TLftS: 

ttfflU «£Mffi»:jFL«##j&S4 0-6 0 /x m -e<0«H 
fcfctK VIST'S 0 nm <Dmjg<D¥-&)miLm%ftoX 

tv^o #y- -fur* o um mm<nw-®miL&*i> 

ffi^*>5»ft#J«tHfrS5^««K«3 6&J;tf1?^ 
3 9<0ttflBtt, (8Mfc#J«fco^TJi*<DffieBft 

r*»6#ir^3-/^s«AL4v^J:5^Lfc B HI 2 5 
H2 ll:»Lfci»i*0)ISBB«r^t, 
[0 2 2 0]«Wti3 4iiMt\ 

i4 0pii o%m£) <ojmwL$ << y * 

4:»ALX*5<o *tt&«»4 3 fc LtliM7r 

[0221] hy y^^ii^/p^itx, ; 

: 7k- 1 : 2% Ai\tc OlSftlCIl 1 : lt*>6^ 
t Lfc) o 

[0 2 2 2 ] tfc«W2- 
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[0 2 2 3] Jt^M3 

^^»!) mi & fro tc&tmb o tcmwmtti&m 

[0 2 2 4] U±(Dmm^nUX\ 2A&m^T^»£. 
^/cig^:^lll3 2l^^-r o IfciR#l2, lt««3T-tt»« 

[0 2 2 5] 3bl:MLtIMl 3T*(i^fe<lf9 9 
[0 2 2 6] ft*3, ±!E3llfi«^^fcttftfi* 

&1\ ^fy^m 
fcs^fisic*©ift»»^e)ft 

£\ #?LS*: LTfi3 0-8 0%SS. ^tolL&kV, 
til 1 n m^P) 1 0 0 ta* s iat**)5c rttibtD 

*K LTfr^ft^J: 5 fcft*. *fc±Rtt* 

< ft 9i-rT«*flH»»»fc L-CO»**4< 4 

[0 2 2 7] £fc, ttJttt«**> 

<^IRHJwft6^T% #Iffcli*«ttti;fcoTf*ftrfbft 

^n-^07x;Ph, **ftJf#ff*L 
i>, &Hl£.k LXlt^li *9 , TKtt3 0%Sg, ±Hfi 
9 5%gff##* Lt\ 

[0228] z<Dm&ftTmm&Tx-&n%±<om#& 

>f y^^a«Sr»fc$ft< ft£ 0 
[0 2 2 9] H*60iJ 1 4 

^HftiiS^e/SlKR (rSn°n£ : Nafion: *HDu Pont 
ttt!) (Aldrich tt») ifa*tt#yT-^*>-B 

■ft, #y y h y <?^m&fc<Dfcfr*&y!rV 



(23) W6 - 1 8 8 0 0 8 

44 

[0 2 3 0] JIJS0iJ 1 4 -eil 1 0 cm, 3 cmW+ifcl:: £ <D 
iMT^U ¥E4HW(0»*fc*fl«Lfc q 03 3 

a»*^i-»rffiig-e*>So 0341:^1^3 7 urn** 

K, 3 8ttBMfc#Jffi, 6 0liiH|fl, 5 6tt*«fr, 
ft5 7^8a»»|if7oy7^^^3y6 5$: 

3 8, ^AP 6 9. ^ttjP 7 Oft05«S»S7 1 , m 

[0 2 3 1 ] MM® 1 5 

5«*-*#ft*tLX«*»l«rfTftt\ 
»«rflM»Lfc 0 wO»^Si|*»»<o««;H*H3 6 ic 
30 7jk-r Q 

[0232] mmm 1 6 

■Mtc, 03 7^^-TJ: SK^y/i^ s'v'aSrno^g 

[0233] a± *fli« 14-16 <Dmmm®mmv>m 

t0. 2 A/cm 2 iim^^mJE^^l 
[0 2 3 4] tttt«4 

te^yi 3 fcm«©*tt-e«E«ransLfci***:* 1 ic» 

[0 2 3 5] tfctttt 5 
Xttflll 2-1 4 fcffl^fc<0£H 5cm ■ 5 

cm^^-ffilcfflWrL, IftWfliti45 2tS:^-y^/ua 

5^ »{b»IS«Jt-a«*«»Lfc4B^«0«£E*a^L. «1 
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(24) 



4#Bfl¥6 - 1 8 8 0 0 8 



45 



46 



[0 2 3 6] 



ISl] 





raftr i &tt 
(iV) 


(DV) 




40 5 


285 


mmmi 5 


4 15 


300 


mm i6 


40 5 


290 


Jt««4 


385 


265 


ifc«B0*5 


400 


280 



[0 2 3 7] 





[*2] 








200BA/CD 3 


flt&ftfl 














SO ©ft* 






(Ci a ) 


(■W) 


(« 3 ) 


(Ci) 


(CO 5 /H) 


HitMi4 


30 


5 7 


812 


0. 4 


2 1 1 


mm4 


25 


56 


1531 


1. 24 


554 



[0 2 3 8] Sfefc, 1 4 ^«tffM»«tt«>«Msf 



fTofc#<&fc, ^^/-/Hc|^tt:a[0*4r*nA-C!Rl«^ 

[0 2 3 9] 
[*3] 



ftttftft 


(■V) 


60 DA/CD 2 ffl&%E 
(■V) 




2. 80 


1. 65 




2. 70 


1. 50 



#«ffifflBa^«ffi*n*<D«Bfc 

r fc a*-c# ii«6^*5 g 
[0240] nmw 1 7 

£1*03 8fc*+fc»*ft«:Kf|5Lfc. ®Sa57 4li© 
*K*HF-«1HI7 5 7 6 2: ttfl^HC 7 7 

*UM»*7 l«J:tfSU6 8*RttT*>6. *fc*R» 
^7 1 rtfcfi, MMT/-7^ y*fc#«S*<5fc 

% :Nafion: &IlDu pont ttjg) £rffll>fc 0 T S 7 4 h 



[0 2 4 1 ] :^)tHl^t2 0 mA/cm 2 (01 
BrLT, 2V(^MIS|l7 9i:Mi7 6^ti7 

[0 2 4 2] I£tt0j|6 

[0 2 4 3] ^m^IH3 9tw**1\ ig«iL-Ctt«S:fTo 
[0 2 4 4 ] HlfiM 1 8 hfc«« 7 
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BrLftlfUSfcLfc. * fc JBfi, SSL 

No. 3t^y7i/^i/ i L-ctN5M^^ 

x>< (A) S6l:t^of»Si:^t 
■r-Sfc*. ^yf (B) ^♦JM, ftiti:No. 
4, No. 5, No. 6 0-t:/i'd>btt9llwttK&K9 — 

uta^/u^p-^ a ami** mmwi 1 

0 0^Biri:lc5»IBffofc 0 4*5H*««l7 

[0 2 4 5] Z<D£*>\zm&L1tmkl:. Jt«fcLT 

<o&®4$t££0 4 l [r^i" 0 
[0 2 4 6] KlKfi 1 7 fc R|«^ % 1 8 <0#& 

[0 2 4 7] 

So 

[0248] 1- *m<o g wo» 2 icpj-r saw 

[0 2 4 9] *fc, *BOBft0JB3fcBB1-**WfcJ: 

[0 2 5 0] *fc, *P^S«jo*4^B-r-5«W^J: 
'MMt»^«»t Ltaifc^ ^ / -/UBS 

[01] *»W«)-JtlS«jcJ:5-lr/<u-^«r*ri-5j|B 

Maoris***-*---**! 9 a#m«h. 
[B2] mi\z7jki-?^is*;umm±'<i'-#<D£Mm 

[031 #*W©-fe^^-^*r*i-6«8»«aiOttflD* 
[04] *J8Ww-ISJSW«-J:5'fe^u-^*«t>fc«R 
[05] *»fl^*^U-^fc«^fc«t*««S l <Ott«>* 



(25) ftffl¥-6 - 1 8 8 0 0 8 
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[06] *»W©-fe/<u-^«rflr^fc«»*»«)S ^tC 

[0 7] B 3 l:^t«»lft^« *W«)S«»rt**t 
--»«J!J*#»«Bo 

[0 8] i4l^«Mi^^f«^^M^^t 
[0 9] H7fc«r«»«»*:*6fc«»S-y:fc«^j| 

tt*A*fl*-t-ffBB. 

[010] *mw<oi&nmi&<D£j&M<D&i®mf&&*'t 

10 -»9 9Jc§»aB. 

[011] *»M*o«S»«»©»i«>ft*tl»J6*^r-« 
«9*£#4m0 o 

[012] ^xnoffAitttMtrW-rsiBmtt^tti 
[013] *%w\z£zmnn&oWiftttrtm&<»i&<n 
[014] 01 2*3 j: 1/01 3\z^mnm>m<Dmtbtt 

[0 15] *»MlcJ:5«»«ft^3BS«>«-Jt«5S<DSe> 
^ lcfik?)#iJ£^-?-0 o 

[016] *^0^{cJ:5^^ma!l^^^f+*t^ito^^ 

[017] mm t m&ttrt%&<D£BM%*-tm, 
[018] ^iinottftmtt^^rfeiBmflsMKtt?- 
^-M^saiSfifcfc^-risrffiBo 
[0i9] *%wommm,mz&rtzmwm<mmn* 

[020] *«n<o«Bft«A(rfflt^ix6«fi^ii{bMtt 

30 [021] *«n^AI§|iKtt«fr^tf/h«l|R»«tt^«| 

[02 2] B2 10/MWil«ffl^5Mll 
**t^«0o 

[02 3] 021 ^/h*«»«»^)«fi8S:^i-BrffiH 0 

[024] *%w<n®H*m&mm*Gtt'mm&nm 
[025] 021 0'mm®m&<om&ft\v>j3ftfrt>fr 

[02 6] ^«n^*{iliKtt«««b/J^«S^«}&^«B 
[02 7] *%«(0[i|JK*lfti&«tt&«tr/J^iR»«% 

[02 8] ^%no«K^f«%^jB«a<oe^wj«a)-ffi 

[029] *%w<Dm®mm<D&®n<Dmmmj&<D-m 
**i-«rtB. 

[03 0] *«M^«|jS«t^;H. 

[031] «j*M*e*ft*M**<i-«£H. 

[03 2] *SSW«?*lfc«l 3R05Jttt«l3*Sj:tf4lC 
50 «5«»*ft<DB*m-*EWttBo 
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[033] mmw i 4 \m^%m^n.^m. 
[@34] mmm 1 4 i^s^m^»^gB^rota»s 
0. 

[035] nisfli 1 4 ic&z&Mmwnmvm&m* 
[036] ^tg^ 1 5 \mz>%m&<r>mmn%<r>®.i& 
0. 

[037] 1 6 \zm&mm&<r>&m%i%<r>nG 
0. 

[03 8] ^iswi 7 ic&zmnmMv>Mi$.z^i-®® 

0o 



(26) #1¥6-1 8 800 8 

50 

[039] mmm 1 7 ic#5«^s?t&weti* B i-«jE#tt 
0. 

[040] mmmx s\zmi>mmm,<Dm^.^-rm^ 
0. 

[04i] mmm i s ic#5^ffm?&^B#P5-m/Ei#tt 

00 

[042] i£M<D®mmm<D®.mw, 

[04 3] ^mm©^»itsr*-r^0. 

[044] *mn<D®®mmn&mn<nmmmi$.<7>--M 

JO «:^-r<S,*0 o 



[01] [02] 




[03] 



[04] 
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(29) 



-18 8 0 0 8 



1 7] 



[02 0] 




(SUB) / CH3OH+H20 
© 




12 1 ] 



[02 2] 




32 



35 



33~ 



[B2 3] 



41 
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s 

■i \ 3 
39 37 



If 
S8 37 



[132 4] 



35 




[E13 3] 
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(30) 



#i¥6 - 18 8 0 0 8 



12 5] 



[026] 




IB 2 7 J 





-f V 

48 37 



128] 



[B3 0] 



61 

-4- 



60 



V iJ ^ ,l V ,,l,li 



'"'"''iiA 



''*', 



- 

<.„,/"' 'A* 

iii |l >rrrj/l'f/iij (/ jii 



-62 



59 




[03 7] 
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(32) 



13 4] 



6-188008 



55' 




[03 9] 

ag - 
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(33) «f1¥6 - 1 8 8 0 0 8 

/ 

[B4 0 J 




[04 3] 
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(34) 



®ffl¥-6 - 1 8 8 0 0 8 




(72) fgfp 

«»*jii.*jii(»m*K/M«i3i[S»ri#* * 

(72)»W# *g HA 

»*Ji|*Ji|«W#K'JM«UK3Wl»« * 



(72)38H# f*lH fit 

^#f±*^5F5EM^-fe v * - 1*9 
<72)»W# fig* #r 

tt£Jiimji|fti|r*K/hflX£*ri»J« * 

(72)»W# £* Hf- 

**JM*JW**K/h«J|[*»ri#* ft 

(72)BW# ft* 

#*Ji|JRJil*!|T#K/hAXS*ri#Jt * 
^#f±«^W5E53^-fe X * - rt 
«2)%W% UK SSI 

#SJH»Jl|«flT^E/Mp)SC^Bri#lft «c 



